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ACCIDENTS AT METALLURGICAL WORKS IN THE UNITED 
STATES DURING THE CALENDAR YEAR 1923 © 


By Wittiam W. ADAMS 


INTRODUCTION 


Reports from companies that operated ore-dressing plants and 
smelters! in 1923 indicate that the volume of work done by the 
industry continued to increase from the low record of 1921. At ore- 
dressing plants the number of man-shifts of work reported was 92 
per cent above 1921, 40 per cent above 1922, and only 8 per cent below 
1920. The reports for smelting plants showed an increase of 88 
per cent in number of shifts worked as compared with 1921 and an 
increase of 28 per cent as compared with 1922; the number was 
within 12 per cent of the number of shifts worked in 1920. The 
average working time at ore-dressing plants was 300 days per man, 
at smelters 357 days. The figure for ore dressing has not been 
exceeded since the war-year 1918, when the average operating time 
was 310 days per man; the figure for smelting plants is the highest 
on record. The nearest approach to the record for smelters in 1923 
was that of 1913, when the record was 355 work days perman. The 
increase in volume of work was general throughout the country and 
was shared by nearly all States. 

The reports showed a total of 54,418 men employed during 1923 at 
ore-dressing plants, smelters, and auxiliary works; the men per- 
formed 18,047,774 days of labor, an average of 332 days per man. 
The number of shifts worked was 4,245,456 in excess of the number 
reported for 1922. 

Accidents during the year killed 58 men and injured 8,476, indi- 
cating a fatality rate of 0.96 and an injury rate of 141 per thousand 
full-time (300-day) workers. For 1922 the corresponding rates were 
0.98 and 145, respectively. The accident rates for 1923 may be 
segregated as follows: For mills, the rates per thousand full-time 
workers were 1.55 killed and 168 injured; for smelters, 0.64 killed 
and 131 injured; for auxiliary work, 0.94 killed and 132 injured. 


1 Iron blastefurnaces excluded. , 
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Of the 8,534 accidents during the year, 0.68 per cent were fatal, 0.01 
per cent resulted in permanent total disability, 1.91 per cent resulted in 
permanent partial disability, 26.42 per cent caused temporary dis- 
ability for more than 14 days, and 70.98 per cent caused temporary | 
disability for more than the remainder of the shift but not exceeding | 
14 days. 

Table 1 shows the number of men employed and the number of 
accidents in the metallurgical industry for each year since 1913, the 
first year for which figures are available. _ 
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SCOPE OF STATISTIOS 


The tables in this paper have been compiled by the Bureau of 
Mines from reports furnished directly (except in California) by oper- 
ators of ore-dressing plants and smelters. The data for California 
were furnished by the industrial accident commission of that State. 
The statistics represent the entire metallurgical industry, except iron 
blast-furnace plants, accident reports for those not being received by 
the Bureau of Mines. The figures for smelting plants cover copper, 
lead, gold, and silver smelters and refineries; those for ore-dressing 
plants represent concentrating plants for copper ores, lead ores, and 
zinc ores, stamp mills, cyanide plants, iron-ore washers, flotation 
mills, and sampling works. 
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TABLE 1.—Summary of labor and accidents at metallurgical plants 


Days of {Average| Total T 
bor per- | da number number 
formed ve | kill 
Ore-dressing plants: 
) |) fr 4, 846, 338 3238 0. 99 1, 977 122. 38 
1014. ........0.0.. 4, 567, 520 303 1,51 1,434 04. 10 
1016. cose. cokes 5, 732, 184 309 187 /° 2,006 100. 65 
1916 1._--222 2. 7, 041, 083 815 1.41 8, 184 135. 66 
MOT ce eo cee 7, 311, 499 303 1. 93 2, 952 121. 12 
10183. 6, 754, 962 310 1. 55 8, 142 130. 54 
1919). 5, 058, 545 293 1. 48 2, 057 122. 21 
1920 1.2.2... §, 043, 911 300 125 2, 624 156. 07 
19021 to... 2, 411, 148 240 - 50 1, 214 151. 05 
) L772 a ee nee 3, 315, 471 284A 1.00 1, 964 179. 51 
1928 8... 4, 682, 749 300 1. 55 2, 601 168. 44 
Smelting plants: ? 
1913_-..-.2. 2.2.8. 7, 202, 766 355 47 1. 98 4, 247 174 71 
1014...-.... 22.22. 9, 700, 760 348 33 1.02 5, 673 176 
1018. ceo oee cess 10, 878, 486 347 38 1.06 6, 718 157. 60 
1916 to. 14, 809, 046 338 36 7 0, 656 105. 61 
1017 1. 15, 197, 643 $42 53 1.08 7, 145 182. 88 
1918 ti. 13, 631, 601 342 42 . 92 6, 743 148. 40 
1019 feel 9, 387, 082 337 aA 1.00 4, 431 141. 46 
1020 tee 9, 123, 186 350 20 - 66 4, 147 136. 37 
192] Jo. 4, 261, 304 293 14 . 99 2, 129 149. 80 
19022 oo eel 6, 266, 159 321 16 77 3, 002 143. 71 
1923 to... 8, 003, 178 387 17 - 64 3, 487 130. 71 
Auriliary works: 
UGIS: 1014, 1016 eee cael foe oti ke hee cele ee kl ens 
e AVG se asatGocee cs 4, 729, 010 338 14 . 89 2, 240 142. 10 
: |) ener es 5, 104, 146 328 04 2, 881 169. 33 
1918__.-.-......-- , 033, 334. 17 . 85 2, 808 130. 63 
pL ) | Seger renee 4, 851, 726 322 -3l 1, 638 101. 29 
1920__............ , 508, 7. 338 1.08 2, 602 113. 92 
1921... cccen cdewsu 2, 492, 519 284 1. 08 1,151 138. 54 
1922..-.....-...-. 4, 220, 688 320 121 1, 692 120. 2 
) | 1 Ser nees 5, 411, 850 327 . 4 2, 388 182, 37 


1 Not including auxiHary works, as shops, yards, etc. 
4 Exelusive of iron blast-furnaces. 
3 Not separately reported. . 


CLASSIFICATION OF ACCIDENTS 


Beginning with 1916 the bureau’s statistics of accidents at metal- 
lurgical plants have divided all injuries into five main classes, as 
follows: 1, fatalities; 2, permanent total disabilities; 3, permanent 
partial disabilities; 4, temporary disabilities lasting more than 14 
days; 5, temporary disabilities not exceeding 14 days but more than 
the remainder of the shift. 

During the eight years covered by the table that follows, 78,536 
fatal and lost-time accidents at metallurgical plants have been re- 
ported to the Bureau of Mines. Of these, 548 (0.70 per cent) were 
fatal; 36 (0.04 per cent) resulted in permanent total disability; 
1, 144 (1.46 per cent) resulted in permanent partial disability; 18,537 
(23.60 per cent) caused temporary disability for more than 14 days; 
and 58,271 (74.20 per cent) caused temporary disability for more than 
the remainder of the shift but not exceeding 14 days. During this 
period the employees worked more than 160,000,000 man-shifts, so 
that the volume of exposure to occupational hazards indicates that 
the foregoing distribution of accidents may be accepted as typical 
of the severity of accidents among persons engaged in the industry. 
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Fatal and nonfatal accidents, 1916-1923 


1916 1917 1918 | 1919 | 1920 1921 | 1922 1923 
. | 
de oP Ot Alege oc Sete sete ic oee eens ads 83 116 94 64 | 61 27 45 58 
2. Serious (time lost, more than 14 | 
days): 
Permanent disability— 
Otis eS 17 § 7 Eo 2 ae 2 1 
deed as Be ctor eee 200 202 247 | 147 76 163 
oe eee een Sao eens 3, 443 | 3,302 | 8,028 | 141,869 | 21,990 31.005 i 31,625 92, 255 
3. ight Be lost, 1 to 14 days, in- 
es Jee dea wan saeeeees 11,420 | 10,069 | 9, 411 | 6, 184 | 6,724 | 3, 431 | 4, 975 | 6, 057 
Total nonfatal injurfes__..._._. 15, 080 | 13,578 | 12, 683 | 8,126: 8,863] 4, 494 | 6, 678 | 8, 476 
Grand total (fatal and nonfatal) 15, 163 | 13,694 | 12,787 ' 8 190° 8,924 4, 521 & ee st aes 


1 Permanent total disability: Loss of both legs or arms, one leg and one arm, total loss of eyesight, paral- 

ysis, or other condition pen incapacitating workman from doing any work of 8 gainful occupation. 
Permanent partial disability: Loss of one foot, leg, hand, eye, one or more fingers, one or more tocs, any 

Sein where ligaments are severed, or any other injury known in surgery to be permanent partial 

sability 

+“ Other serious accidents’’ in 1919 include 50 cases of permanent partial disability; in 1920, 72 cases of 
permanent partial disability and 1 case of permanent total disability; in 1921, 18 cases of permanent partial 
disability and 2 cases of ieee. total disability; in 1922, 83 cascs of permanent partial disability and 
2 cases of permanent total disability; and in 1923, 89 cases of permanent partial disability. 


Men employed...............-.-.-.-- 80, 201 | 84, 042 | 79, 752 | 61, 120 | 59, 232 | 37, 465 | 


ACCIDENTS AT OBRE-DRESSING PLANTS 


Accidents at ore-dressing plants in 1923 caused the death of 24 
men and the injury of 2,601 men, each injury resulting in disability 
for more than the remainder of the shift. The returns from operating 
companies indicated that 4,632,749 shifts were worked by the 15,446 
men employed during the year, an average of 300 days per man. 
On a standard of 300 days of work per man per year, the fatality rate 
was 1.55 and the injury rate 168 per thousand men employed, as 
compared with 1.09 and 180, respectively, in 1922. For the five 
years 1918-1922 the fatality rate was 1.29 and the injury rate was 146. 
Thus the fatality rate for 1923 indicated an upward trend, while the 
injury rate, though less than that for 1922, was still higher than the 
rates usually prevailing at ore-dressing plants. 

The main causes of accidents during the past year were machinery, 
hand tools, falls of persons, nails and splinters, falling objects, crushers, 
rolls or stamps, and haulage. 

Of the 2,625 accidents during the year, 24 resulted fatally, 37 
caused permanent partial disability, 629 caused temporary disability 
exceeding 14 days, and 1,935 caused temporary disability exceeding 
the remainder of the shift but not in excess of 14 days. 

For 48 per cent of the men employed in the industry the standard 
number of hours constituting a day’s work was 8; for 7 per cent, 
9 hours was the standard day; for 13 per cent, 10 hours. For 32 
per cent of the men the reports either did not show the hours per day 
or they indicated some other basis than those mentioned. 
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ACCIDENTS AT SMELTERS 


Reports covering smelting plants operated in 1923 showed that 
accidents during the year resulted in the death of 17 employees and 
in injury to 3,487 men. The number of men employed at the smelters 
was 22,439; they worked 8,003,175 shifts, an average of 357 days 
perman. Accidents among the employees resulted in a fatality rate 
of 0.64 and an injury rate of 131 per thousand full-time (300-day) 
workers. For 1922 the fatality rate was 0.77 and the injury rate 
was 144; and for the five-year period 1918-1922 the fatality rate was 
0.89 and the injury rate was 144. These figures indicate a material 
improvement in the accident experience of the industry in 1923. 

The chief causes of accidents in 1923 were burns from matte, slag, 
or molten metal; flying or falling objects, hand tools, falls of persons, 
haulage, explosions of hot metal, machinery, and railway cars. 

Of the 3,504 accidents during the past year, 17 (0.48 per cent) were 
fatal, 1 (0.03 per cent) resulted in permanent total disability, 102 
(2.91 per cent) resulted in permanent partial disability, 1,013 (28.91 
per cent) caused temporary disability lasting more than 14 days, 
and 2,371 (67.67 per cent) caused temporary disability exceeding 
the remainder of the shift but not exceeding 14 days. 

Of the 22,439 men employed at smelters, 71 per cent were employed 
on the basis of 8 hours per day, 3 per cent 9 hours per day, 1.4 per 
cent 12 hours per day, and 24 per cent on all other bases or else the 
hours per day were not indicated. 


ACCIDENTS AT AUXILIARY WORKS 


Accidents at auxiliary plants operated in connection with mills and 
smelters in 1923 were responsible for 17 deaths and 2,388 lost-time 
injuries. The average number of employees during the year was 
16,533 and the aggregate number of shifts worked was 5,411,850, 
an average of 327 days per man. Based on these figures the fatality 
rate per thousand full-time or 300-day workers was 0.94 and the 
injury rate was 132. For 1922 the corresponding rates were 1.21 
and 120, and for the five-year period 1918-1922 the average rates 
were 0.88 and 122. 

The main causes of accidents during 1923 were falling objects, 
hand tools, falls of persons, machinery, nails and splinters, railway 
cars, and haulage. 

Of the 2,405 accidents reported, 17 were fatal, 24 resulted in 
permanent partial disability, 613 caused temporary disability lasting 
more than 14 days, and 1,751 caused temporary disability lasting 
more than the remainder of the shift. but not exceeding 14 days. 

18415—25f—— 2 
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Eight hours per day was the standard workday for 47 per cent of 
the men employed at the auxiliary plants, 9 hours for 18 per cent. 
The remaining 35 per cent of the men, were employed on some other 
basis or else the hours per day were not indicated on the reports. 


METALLURGICAL-PLANT ACCIDENTS, 1919-1923 


Table 17 shows the causes and the degree of severity of accidents 
at metallurgical plants during the five-year period 1919—1923. 
During this period the average annual number of employees at mills 
was 14,252, at smelters 22,286, and at auxiliary plants 13,902. The 
total exposure to hazard at mills was equivalent to 20,461,824 man- 
days; at smelters 37,050,906 days; and at auxiliary plants 22,485,539 
days. The accident rates, including both fatal and nonfatal injuries, 
were 155 for mills, 140 for smelters, and 120 for auxiliary plants per 
thousand 300-day workers. 


ACCIDENTS AT COPPER MILLS AND SMELTERS 


Mills and smelters treating copper ores constitute an important 
part of the metallurgical industry of the United States and one that 
is readily segregated. 

Table 15 is based upon the reports of 24 copper mills employing 
4,766 men in 1923 and 23 copper smelters employing 10,823. The 
mills are in Alaska, Arizona, New Mexico, Utah, Montana, Nevada, 
Michigan, and Washington; the smelters are in Arizona, Nevada, 
Washington, Montana, Michigan, New Jersey, New York, Pennsyl- 
vania, Maryland, Virginia, and Tennessee. Fatal and nonfatal 
injuries at mills resulted in an accident rate of 184 per thousand 
300-day workers, as compared with an average 5-year rate of 157 
for the period 1918-1922. The rate for copper smelters was 115, as 
against a 5-year average of 153. The rate for mills in 1922 was 
173 and that for smelters was 130. 


ACCIDENT RATES BASED ON HOURS OF EXPOSURE 


Beginning in 1922 this series of reports presented accident rates for 
mills and smelters calculated on a uniform number of hours of work 
performed by the employees. The purpose was twofold; 1, to 
reveal what difference, if any, existed in the accident-frequency 
experience of men working different number of hours per day; 2, to 
make available accident rates that would be comparable with those 
for other industries. 

Table 21 presents, for the year 1923, data showing the number of 
accidents per million hours of work done by men employed 8, 9, or 
10 hours per day. The table further shows the rates for accidents 
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according to degree of severity, that is, for fatalities, permanent 
injuries, and temporary injuries. 

In 1923, as in 1922, the 9-hour men employed at mills had the 
lowest accident-frequency rate, the reports showing 41 accidents per 
million: hours of exposure: for the 8-hour men the rate was 55 per 
million hours; and for the 10-hour men the rate was 91. These rates 
are comparable with similar rates for 1922 which were 39, 54, and 115, 
in the order stated. 

For men employed at smelters the rate for 8-hour men was 54 
accidents per million hours, while the rate for 9-hour men was 84. 
For 1922 the corresponding rates were 63 and 101, respectively. The 
number of men employed at smelters on other than an 8-hour or 
9-hour basis was too small to justify the calculation of accident rates. 

The following figures show the accident-frequency rates for metal- 
lurgical plants for 1922 and 1923 and similar rates for other branches 
of the mineral industry. All of the rates are based on one million 
hours of exposure. Accidents causing disability for only the remain- 
der of the shift are not included. 


Number of accidents, fatal and nonfatal, per million hours 


1922: 1923: 

Ore-dressing plants- - - - -- 61. 82 Ore-dressing plants- - ---- 60. 56 
Smelters___......-___--- 63. 90 Smelters__......_-.-.--- 56. 14 
Quarries; dimension stone. 46. 97 Quarries; dimension stone. 67. 84 
Quarries; crushed stone___ 69. 63 Quarries; crushed stone... 78. 68 
Coke ovens; by-product... 31. 98 Coke ovens; by-product... 47. 40 
Coke ovens; beehive- - __- 39. 04 Coke ovens; beehive. ..-- 49.17 
Coal mines...._-...--- en eee Coal mines?____...-...- 95. 80 
Metal mines____....1..--____~- Metal mines !?___...-_--- 90. 89 
Metal mines ?____...._- 143.90 | 


wale relate to surface and underground accidents at a small number of typical mines, January, June, 
§ Figures relate to underground and shaft accidents only at all meta) mines in the United States. 


COMPARISON OF ACCIDENT RATES FOR SMALL PLANTS AND 
LARGE PLANTS 


Table 22 presents, for the second consecutive year, a comparison 
of the accident-frequency rates for large plants and small plants. In 
1923, as in 1922, the larger plants, that is, those employing the most 
men, generally had fewer accidents in proportion to the number of 
men employed. The lowest rates for ore-dressing plants, 103 acci- 
dents per thousand full-time workers, was for mills employing from 
100 to 199 men each, the highest rate (437) was for mills employing 
from 1 to 9 men each. When all of the ore-dressing plants are 
grouped in two classes, those employing 100 or more men and those 
employing less than 100 men, the reports show a combined rate of 
143 for the larger plants and 208 for the smaller plants. 
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A similar comparison for smelters shows that the lowest accident 
rate was for the largest plants, those employing 300 or more men, 
the rate being 96 accidents per thousand full-time workers; the highest 
rate was 312, and represented the smallest plants, those employing 
less than 25 men each. The combined rate for all smelters employ- 
ing 100 or more men each was 124; the combined rate for all smelters 
employing less than 100 men each was 237. 

These figures are in harmony with those published for 1922, in 
that the accident rates for the larger plants are usually lower than 
for the smaller plants. The record for 1922 for ore-dressing plants 
showed a combined rate of 198 for mills employing less than 100 men 
and a rate of 172 for the larger plants. For smelters the correspond- 
ing rates were 225 for the smaller plants and 139 for the larger ones. 
_ The figures for both mills and smelters indicate a net decrease in 
the accident rates in 1923 as compared with 1922. An analysis of 
the record shows, further, that the decline should be credited to the 
larger plants, as there was actually an increase in the rate for the 
smaller plants, those employing less than 100 men. These facts are 
shown by the following figures which represent the number of acci- 
dents, both fatal and nonfatal, per thousand full-time workers. 


Accidents per thousand full-time workers 


1922: 1923: 
Ore-dressing plants— | Ore-dressing plants— 
Small scu ost ole 198 Smallucccct est slecees 208 
|: ( . ae ee ieee eee 172 Large ane Seco ecctes ee 143 
Smelters— Smelters— 
SMG eho Ze carts 225 Small sce 2e see Sve 237 
GO: Gone cr ne 139 | TsAR RO ss fats erie i oe 124 


STATISTICAL TABLES 


The following tables show the classification and the number of 
accidents at metallurgical works in the United States during the 
calendar year 1923: 
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States, during the year ended December 31, 1923 
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Tasue 5.—Metallurgical plants: Percentage of fatalities and injuries, by causes, 


during the year ended December 31, 1923 
Killed Injured 
Cause of accident N Per Per N | Per Per 
her | cant of | cent of ber in. cent of ceat of 
: group | gran group | gran 
killed , tota | total J total | total 
Ore-dressing plants: 
1. Haulage system (cars, motors, etc.)........----- 2; 833 5. 96 1. & 
8. Railway cars and locomotives. -.-...........-.-- 3 | 12,50 3. 88 1.10 
3. Crushers, rolls, or stamps.......-.....-.-.-.----|---..--/-----2-- TAS 218 
4. Tables, jigs, GUC teks cide et eae teed er poset 8 2. 38 we 
& Other machinery Poe cascae hacer 6G rains Soe he Nea 5 | 20.83 18.19; 405 
§.. Falls of persons... 22-65 on ve seteweeaeescese ss 5 | 20.83 10. 23 3.1 
7. Suffocation in ore bins....--..-.-.-.-.-2 22-2 2 & 33 1. 46 # 
8. Falling objects (rocks, timbers, etc.)._-.....----)-.----- Mi Sethe 9.43 292 
9. Cyanide or other poisoning.............2--22.-.]2-2202./.-.2-2-- . 23 | 0° 
1@. Scalding (steam or water) ..........-...-.- oaths: 1 4.17 8A J) 
We Biloctricit Vice ton cele eo lesctacaese 2 1) 4.17 1.00| 3! 
13. Hands tools, axes, bars, etc...............---.--}-222 at. eee 10.65 °° 3.2 
13. Nails; SpUinters, OUG mee os oes orien ee eaes see eelce aes eNess 9. 88 | 3. US 
14, Plying pieces of rock from sledging or crushing - Were. ieasenes|seeetees 4.77 1. 46 
18. Other cnuses._.._... 2-22-2222 - eee eee ee ee | 5. 20,83 19.15} 5.88 
Pokal 25 i chance aeatasciaseseuseeetastacae 24 | 100. 09 100.00 $0.69 
Smelting plants: | 
16. Haulage system (cars, motors, ete.).........-.-- 2!/ 11.76 6. 00 raat 
17. Railway cars and locomotives. ........-....-.-- 1 5. 88 2. 92 1.) 
TR: -CRANGSy nox ie wn ou ene te lh ene A at nce Shed es Mee th oe etek duel 1. 32 a 
19. Other machinery .._......2.2.2....--0--22 eee 2) 12.76, 3. 56 | ], 4 
20. Falls OC Ders0ns 5,420.2 vw s wes eee en cesene senses. 3] 17.65 6. 97 25; 
21. Suffocation in ore bins............-.-.-2.------- 1 ie. a ee Cer’ ne (een ements 
22. Flying or falling objects (rocks, timbers, etc.)..- 1 5.58 15.51 | 638 
23. Gas (burns or asphyniation)..-.......-..2...22- 1 5. 88 1.12) 46 
24. Sealding (steam or Walter). _.....----------.---- |e 0 eee lene eee 1. 06— 4 
Dh ACCURICI IY cot ost et ee eee see eed iu dees comes 69 | a 
26. Hand tools, axes, bars, etc...........-----------]..2-2--|-- 2... -- 8405 3 4f 
27. Nuils, splinters ete.___.. ne ens 241{  .9 
28. Buras from matte, slag, OF molten metals (pour- 
ing or spilling) .__- soehe Ooroeutae cite ae Seat ete 1; 5.388 19. 82 | 8. lo 
20. Hot-metal explosions. ............-.-. per ee eee 3 17.65 3. 67 Let 
30. Other causes... _... 2... 2. eee ee eee | 2| 11.76 25.95 | 10. 65 
Dobe oc oer anc eho te eso eee ee assess | 17 | 100. 00 3,487 | 100.00, 41.14 
Auxiliary works: | | 7 
31. Haulage system (cars, motors, ete.).....--..----| 2) 117 3.81 ' 1.0: 
32. Railway cars and locomotives. .-.....-.-...-.-- 3) 17.65 | 4. 06 1.15 
83. Falls of persons....._.._.-....---.-------------- 2/ 117 10. 55 | 297 
H. Falling objects (rocks, timnbers, etce.)........---- | ht NG Aer 16. 62 4. 05 
35. Nails, splinters, ctc_........--_-.--.------------ Re Cea ee 6.035 1.0 
36. Hand tools, axes, burs, etc....-..---..---------- een Seer cate reopen 1.22; Bh 
37. Eleotricity .._-.......-2-.2-2----- 20 eee eee eee 6; 35.20; 1. 59 | =o 
3B. Machinery. -...-....secccecccegeceeeceeceeeeeee »- 4 | 5. 88 | 729! 205 
39. Failure of ladder, scaffold, or other support... . eee perenne ene einer en 1.26: . 36 
40. Handling hot materials... ............-2......-- 1 5. 88 3.06 | . 6 
41. Other cattse8 yous sence sun Mocs awisesesdeoe 2| 11.76 $4.51; &72 
1h eae tee EO OP | 17. | 100.00 2,388 | 100.00 | $8.17 
Grand total... ... 2... eee ee eee | 58 | ...-----| 100.00 | 8,476 |_.__.... | 100. 00 
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TABLE 7.—Metallurgical plants: Accidents during the year ended December 81, 1923 


Cause Killed 


Ore-dressing plants: ? 
. Haulage system (cars and mo- 
tors, ete) ....-..-2-2-2..-..- 2 
. Railway cars and locomotives. 3 
. Crushers. rolls, or stamps... .}.......- 
» Tables, jigs, etc........-2.----teececeee 
Other machinery.....---...-- 5 
. Falls of persons___....---.---- § 
Suffocation in ore hins......-. 2 
. Falling objects (rocks, tim- 
bers sete.) conn ost ect sb oe 
9. Cyanide or other poisoning....|.--...-. 
10. Scalding (steam or water) ..... 1 
ll. Electricity... -......--.-.-22- 
12. Hand tools, axes, bars, OCC ovale ee ctee 
13. Nails, splinters, ete $ glec at tna es chat dae 
14, Flying pieces of rock from | 
sledging or crushing....-... .2-...-- 
15. Other cauSes............------ | 5 


BAIR Tim ON p= 


Smelting plants: ¢ 
16. Haulage system (cars, er 


17. Railway cars and locomotives. | 


18 
19. Other machinery.........-... 2 
20. Falls of persons.........-.---- | 3 
21. Suffocation in ore bins. ..-..-., 1 
22. Flying or falling os 

(rocks, timbers, ete.)....-.-.! 
. Gas (burns or asphyxiation) 2 1 
. Scalding (steam or watery. edu 
5 POLOCITICIUY swe se sete facueseu < Os ueainme 
. Hand tools, axes, bars, etc_...- UE Ae oihe 2 
. Nails, splinters, ete...-..-.... edaeecs 
. Burns from matte, slag, or 

molten metal (pouring or 

SDN) ees eo eae es 1 
. Hot-metal explosions. .......-, 3 
. Other causes..........2.-..--. 2 


BISKRS 


$3 


Auxiliary works: 
31. Haulage system (cars and | 
motors, etc.)........--...---! 2 

32. Railway cars and locomotives. 3 
33. Falls of persons...._......--.. 2 
34. Falling objects (rocks, tim- 
bers, GUC.) 2.244425 .6 see ese 

35. Nails and splinters, etc___...- 
36. Hand tools, axes, bars, etc... . 


37. Electricityv......2.....-.-2.... | 6 
38. Machinery Satna om cat, fale 1 
39. Failure of ladder, scaffold, or 
other support..........0... eee OKA OUST ODD eee 
40. Handling hot materials_..._. 1t 48; 25 734e.......}......2. 
41. Other causes_-...----22-- 2. 2 644) #+%°1172| 8165 8 4_..-...- 
5 ' av azar | eis | aseed 96 a4 |... 9,388 | 
Grand total............._...-... | 58 | 6,057 | 9,255 | 8,812 1 | 8,476 i : 


} Permanent total disability: Loss of both Jegs or arms, one leg and one arm, total loss of eyesight, paraly- 
sis, or other condition pearly incapacitating Workman from doing any work of a gainful] occupation. 

1 Permanent partial disability: Loss of one foot, leg, hand, eye, one or more fingers, one or more toes, 
rie oats where ligaments are severed, or any other injury nown in surgery to be permanent partial 

isability. 

2 Ore-dressing pane include stamp mills, sampling works, slime plants, lixiviation, leaching, cyanide, 
and flotation mills. 

‘ Smelters include blast, reverberatory, and roasting furnaces; converters; casting department; and 
refineries, (Iron blast furnaces not included.) 

Number of wives left widows, 20. 

Number of children under 16 years of age left fatherless, 53. 


\ 
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TABLE 8.—Ore-dressing plants: Summary of fatalities and injuries, by causes 
and States, 1916-1923 


Killed 


Total 
1916- 1921 1922 


1920 


ACCIDENTS BY CAUSES 


l. Pee system (cars, motors, 
ClC i): ct chccecteesteseneeeses)! D6 Ewer Sco. 

2. Railway carsand locomotives..| ss. 11 |--.-_.._|..-.-.-. 

8. Crushers, rolls,orstamps....--| $= 6/ J j........|---.-2. 

4. Tables, jigs, Ste sccicceessecent}: “Si (oecdenutl~ <  Dosesctwue 

§. Other machinery..........-.-. 

6. Falls of NS csccdevebeew sel | (Be tec Sede 

7 

8 


See 


. Suffocation in ore bins........-| 16 |e... 
. Falling objects (rocks, tim- 
DOES OCOD oc cose ceeene aoc 6 
9. Cyanide or other poisoning.... fecal Neha diag 
10. Scalding (steam or water)...-.| 4 |........ 
11. Electricity_.....-.2--22-2.2-2-22-[ 13 fete ele 


BNas e88ea 


g56¢ 
sige 
Sek seshexgnrs 


Zz 
® 
< 
5. 
-_ 


New Jersey ............----------- 
New Merico.......----.----e-----} 0 fee ee cee e eee eee 
New York. ........----ceeeeeeee-e| 2 10 fen eee }e eee. 


Pennsylvania............ eB omeeucel cbuiemeha cece eA aes k 
South Dakota........ ewe abieedodd luedooses lous Seeea icetden Stcwees 


wwe cecet es een e eee ewe ee Tea eaeaee 


Ssanesar_ oes 
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TABLE 9.—Smelting plants: Summary of fatalities and injuries, by causes and 
States, 1916-1923 


Killed 


ACCIDENTS BY CAUSES 


16. Haulage system (cars, motors, 
OCLC eee ay eS te teed 
17. Railway carsand locomotives..| = Us |-.-.-e- 
18. Cranes._....--2..2.....---- eee DS lyente aot su Recclenes Ne es ooo 
19. Other machinery. ...-2-22e ee 
20. Falls of persons._........--.2-- 
21. Suffocation in ore bins..--.-.--| 8] 2 eee eee eel OL 8B eee eee eee 2 eee 
22. Flying or falling objects (rocks, 
timbers, etc.).......2....... 
23. Gas (burns or asphyxiation) __. / Peet aes 
2. Scalding (Steain or water)..-.-) 4, 11] 1 beeceeeee 
25. Electricity .........2.2222222.. or Ae Ey: ore 
26. Hand tools, axes, bars, ete_.._./....-..- Me ee ea ed Vo ates teed 
27. Nails, splinters, ete.....22222..|..---2-. 2 eee eee ee pies, eats 
28. Burns from matte, sig, or mol- | 
ten metal (pouring or spill- 
AG) oe ero we earns 9 | 1 2 691 
29. Hot-metal explosions. ........- IO esate alec aston’ 128 
30. Other causes.............-..... 12 | 3 | l 905 
OA ooo oo oo ae 185 | 14 16 | 32,728 3,139 3,487 
ACCIDENTS BY STATES | 
ATIZONG opoe cee cv eyoweaeiccece cu 28 2 1 152 351 419 
APKANSIS cs coc os a wckceeebccceuks Oolseusehes Rese celete ede 439 OO Sass ooced eset 
CalilOrnigscccccccccccécocecceccucus de eee tes Coe omea ie 47 
COlOPAAO ess aca tis Soe 10 | 1 | 1 95 
Wiinpis. t,o ee, he | 2 280 
Kansas. o3ce540 sl ceet veces dacsien’ | oeteaaees ee ee rn  swadwsns<lseieewsiis 
NMiclipan cece oc oes eG acs eae ce 2 eee 1 67 95 
Missouri.......-.......--.--.2---- 2 ee Nes ceadia te edad natn 119 
Montana............-.....-.e----- 14 2 3 12 
IWOVAGS co oese es occ bean odes ee 7 ee p ba PR Coeten 99 Sener die 
New Jersey. ...--------------- eee. 19 1 4 338 
Oklahoma......-..-..--...--.-.--- | yes anes calc 302 
Pennsylvania........--.--..-.---. 2B Reema renner | Hesae Serasesete| emt 400 
ONES ooo ssc ce ocSecece ee Secs tee lek Loloeccetecledecceedlieeccccch - 699;) <ABS]- “80lecceecu. 
NO itt Sa ok ew aia 28 i eee ere 261 
West Virginia_.......... Me eo Mocees 1 2 je ee 203 
Other States... ....-...........-... 27 4 1 800 
Total ooo es dneweeecuiess 183 14 16 3,487 
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TaBLE 10.—Ore-dressing plants: Summary of number killed and injured per 
1,000 $00-day workers employed, by causes and States, 1916-1923 


Killed 
Total 
1916- | 1921 | 1922 Total | 921 | 1922 | 1923 
1920 
| 
ACCIDENTS BY CAUSES 
1. Haulage system (cars, motors, | | 
CC ie eee eee O14 | 0.124 1.2.22... 6.595 | 10.496, 10.038 
2. Railway carsandlocomotives..| .106 |--..-..- Macon ah ats 2.115 4. 886 ; 6.022 
3. Crushers, rolls, or stamps_.....]  . 008 ae ee Beer : 8.710 8.143 ; 12.045 
4. Tables, jigs, ete.............--- vO lo peusaes 0.091 !....... , 2.115 5.7 4.015 
5. Other machinery............-- . 461 . 249 2452 ee 16.175 | 20.177 | 22. 212 
6. Falls of persons..............-- geek Neveu ewes O91 16.424 | 17.825 . 17. 226 
7. Suifocation in ore bins...-..... ae bs 2 . 180 . 622 -452, 2.461 
8, Falling objects (rocks, timbers, 
CLO t aed eee Seas OOO Nes sietee Wea tn snl Sancaiche ae ; 12.318 | 19.544 | 16.060 
9. Cyanide or other poisoning....} .019 |...--.-- POO his bere aise ‘ . 498 . 362 . 288 
10. Scalding (steam or water). -.-. 2038 slseasesct ; O91 2. 737 2.443. 1.425 
ll. Electricity... ............-.--- Si ne ' ol]. 2.986 | 3.348 | 1.684 
12. Hand tools, axes, bars, ete... .- sUl0ceccces eee eens) meena : 13.438 | 15.110 17.938 
13. Nails, splinters, ete.......-----|-------- eee Weer eeeloweo ance 7.963 | 9.501] 16.643 
14. Flying pieces of rock from | 
sledgiig or crushing: 5<.2.....|oc.eese<1eeedee|ceewencc lees ere. ; 9.083 | 14.749 8. 030 
15. Other causes... ........0.------ . 125 | ee Ee 49.272 | 46.779 | 32.250 
Pobel: Lscese teat St 1. 548 | 1. 086 : 151.051 | 179.515 | 168. 437 
ACCIDENTS BY STATES 
Alnbamasoc cco o eeesee 2 SIS: e2c.eanes 74. 074 | 202. 532 
ACC] rs Cae Re a 2. 370 | 1. P ‘ 20.478 | &3. 333 75. 707 
ATIZONG oon ook bce nce cuee's Gro codes 1. 32Q , . 889 177. 481 | 216. 88Y | 169. 399 
Arkansas... 2... cee eee enn eee 2006. Sov ool eee teetlwaaesach LOR OO tesa soe celee ees he oe 184. 211 
California........-.0---..---- ee 1. 694 191. 304 | 142. 857 | 115. 964 
COMTAG0. ccxcese.teucedic fact asec 2. 483 124. 606 | 97.134 | 113. 350 
TUANO see cts pee eee . 382 82.019 | 102. 493 98. 921 
TUHOISS.. el cece ee ee See ee 1. 818 74. 627 | 161.765 | 346. 457 
MANSNS ewe eeu eee bee st iL bandcus ebestesd 410. 959 | 217. 054 
NLICHIAN sok ou. Sceceke ewe ccee ees . 887 61. 249 62. 331 
Minnesota. ..... 2c neeceeceeene-- .718 220. 532 
NUSSOUGH so ios tea tte ceea hae 1. 154 , 194. 676 
Montana...........-- et TEN 1. 539 | 70. 543 
Nevada... 2... cee cnwneneennn eee 2. 376 | 114. 837 
New Jersey. .-.._.-.-.....-..----- 1. 910 73. 497 
New Merxico......... rt enya ene . 003 | 105. 360 
New York. .........- Rie eee ier 3. 308 | 166. 883 
Oklahoma. .-_.........._.-..--..-- 2. 186 556. 862 
POON es Passe set eeeeden oe 3.300 j..------|.-------|---.-.--f 128. 713 | 250.000 |... 2... 111.111 
Pennsylvania...... Steiner ncaa [enero eer Wate eae alaee Sus cclsesacesl) 129.0002 oocce. too oes 13. 699 
South Dakota...........-.-.------|-------- 60. 606 
Tennessee.............-.-.-------- 1. 954 162, 162 201. 685 
PAN se cece et oeeocak eaesd 1. 031 179. 739 630. 178 
WORMNON Usa s6 os hee sbi c wacee eae aaa Goce! Geese ce: eeaeecee ever wed . 86. 81. 081 802. 326 
WITS OIA 2 oon coon ese aeuee 70. 175 |....-..-- 120. 536 
Washington..... 76. 923 90. 909 
Wisconsin...........-...---.------ : 344. 248 | 66. 667 250. 000 
Other States............-.-.-..--- ‘ 171. 481 | 218. 245 75, 239 
TOM] Scicweeeeecwtcse ce es : ? 184. 177 | 151.061 | 179.615 | 168. 487 
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TABLE 11.—Smelting plants: Summary of number killed and tnjured per 1,000 
800-day workers employed, by causes and States, 1916-1923 


a tea 


Total Total 
1916- 1921 1922 1923 1916- 1921 1922 1923 
1920 1920 


ACCIDENTS, BY CAUSES 


16. voted system (cars, motors, 
te 


19. Other machinery.........-...- . 164 .141 . 048 . 075 : 
20. Falls of persons......-......... . 135 .141 . 240 ~1127) 11. 
21. Suffocation in ore bins.....__.. O15 #141 Helse . 038 . 410 
22. Flying or falling objects (rocks, 

timbers, etc.)..........-.-.-. , . 070 048 
23. Gas (burns or asphyxiation)...| .010 !.......- 048 
24. Scalding (steam or water) ....- .019 . 070 . 048 |... 222. 1. 747 
25. Teale Ue eee Sewoeeeteces é (OTE lessescee . 048 é 
26. Hand tools, axes, bars, etc...._]........]---...--].----22- eveeuea 14. 112 
27. Nails, splinters, OlLC ars tes eee eet opel kes late ale 3. 765 
23 
29 
30 


. Burns from matte, slag, or mol- | 
ee metal (pouring or spill- 

OQ) fsa eek ee 

. Hot-metal explosions .......... 

. Other causes. ... 2.202222 2 228. 


Missourl ...........---.---.------. 


New Jersey .........---0------0eee 
Oklahoma. .......-.-...-2..--.2-- 


West Virginia... aceon sven betes 
Other States... ............2..-.... 


BOA sis ccanscewewieecesck 893; .906/ .706 | .687 | 157.999 


(Go gle 


| 


ACCIDENTS AT METALLURGICAL WORKS IN UNITED STATES 2] 


TasLe 12.—Metallurgical plants: Summary of number of men employed (actual 
number), by States, 1916-1923 


Ore-dressing plants Smelting plants 
Total Total 
1916- 1921 1922 1923 1916- 1921 1922 1923 
1920 1920 
Alabama.........- | 997 45 48 102 Wrecobecd steak teas eres pene 
Alaska.......- ee 2, 562 580 BHO]. ORS We sce e roca lscncrcsactceustona. ceaateceds 
ee oe eeel eset 12, es “ne 1, 052 1, ~~ 6 eS 1, ses 1, 755 “a 066 
rkansSas_............ 8821 0) eeeeeeeeee] OO 2857) 270 Fee 
California........2-.. 3,919 378 428 622 3, 172 313 | 361 215 
olorado........--.-- 7, 356 670 642 874 11, 443 513 7 1, 000 
MAAN G pesgnaacecsscscc 2,711 367 | 419 552 (1) ei. ie gas () 
a -~-saceee esheeee pe a7 jay i " We | 950 1,311 ay 483 
ANSAS. 22. eee ee ene it e+ y ae ene’ -°)'-2) (a “G2; | pee ee 
Michigan. -.........- 0, 842 918 983 1, 105 4, 41 | 468 496 559 
Minnesota. .......... 2, 262 276 244 LO Diseitco seus tone ences Gucalte at ee eli kin 
Missouri............. 5, 645 628 578 631 6ST ee ce sl Seccwe ot 558 
Montana..........-.. 8, 782 509 | 1, 043 1, 183 10, 615 648 1, 382 1, 629 
Nevada shod eta ecco 6, 363 494 673 1, 4,818 213 415 (} 
New Moke tis} o7| gor asf Gt 
New York.....-.----| 3,271 619 864 831 (ee eens aC 609 
Ce shome emilee eine 3, i ae | 663 615 17, 328 085 1, 459 1, 287 
TOZON......---.-----|  =—§ SBA OB ee OD re eect arene es 
Pennsylvania. .....-- 247. \neeecterscnc eileu wie aut 71 16, 179 1, 659 2, 157 2, 451 
South Dakota...-._-- 1, 452 241 | 229 70 rn C) Fasc stanataieta 
Tennessee....-....-.. ae fer 197 | 172 250 Gy creo. pan Roles 150 
OXHS 2.0 ee a ue oa, Qe oN secie none senseeneee 312 4, 345 474 (t) 
eee wen sanwee eee aie Pe ma tay 1, 272 2, 264 
rMONne. ee eee lk ‘ mo BE BB ED els cc Scales Sareea osteo oeke ks eS 
Virginia....... 2.22... 2. 981 pb ee eee 271 (*) ciate Gutta Vawecw ter aa (‘) 
Washington...--..... ' $83 26 63 148 () ee Oe (Rieter ere (*) 
West Virginia...-..-.|-..----.--|---------- | gaa nas ewes eece 3, O84 | 358 579 
Wisconsin............ 1, 248 69 | 59 at) | — bis erence (+) 
‘Other States......... 3, 263 1,053 |! 1, 216 892 24, 762 | 3, 128 5, 481 
Tota]........... 108,374 10,047, = 11,676 15,446 | 189,980 | 14,621 19,495 22,439 


1 Included in “Other States.’’ 


TaBLE 13.—Metallurgical plants: Summary of full-time, or 300-day workers, 
by States, 1916-1923 


— 


Ore-dressing plants Smelting plants 


1916- 1921 1922 1921 1922 
1920 

Alabama............. 623 12 Dilly * + f° ce awtncreulied Saati wee ele Re eek ced les cl cata ana 
Alaska__....2-2-2---. 2, 953 586 BIZ) W202 bw i fe Se oe eee eS 
Arizona....--.--.---.- 13, 49 524 1,125 617 1, 603 
Arkansas...........2. AT. Notes cre gto c oe FUG eas etal Leeewe ete 
California... ..--2.-- 4, 133 345 462 330 381 

olorado........--.-- 7, 249 634 628 | 524 798 
WAH Osos Gott cece ces 2, 619 317 Seid, © USSG even tense eee eutect Ieiekte acl eget tee 
TNInGIS 2 cecccocueods. 550 67 68 1, 027 1, 491 
Kansas._.----2 eee 616 121 © 219! 258 8,670 [LLL lee. Masago aan Nec tk 
Michigan......-...-. 10, 150 749 | S49 207 425 
Minnesota.........2. 1,392 139 W686. QOS he gece nue viet focus eee ee 
Missouri. ......--2.2. 5, 201 620 | 583 O Belarc toe o shot ocieeats 
Montana.........-.-- 9, OY9 328 | 1, 130 54 1, 601 
NGVadWs. pce seek lace 7, LAM 407 | 626 104 339 
New Jersey........-. 3, 142 37 44 2, 119 2, 540 
New Mexico......... 4, 493 7 US} A eee uue losers Soe wen eeeeeen lean eae 
New York. .-.--.-.-- 3, 023 56 COR 0 PO Bien, wees eee eal ieee cane 
Oklahoma......-.2.2. 2, 745 1 590 | 785 1, 363 
OTOROD 62 Fo we eacueec 303 Sethe | ee eine dpa ec tag tes he cette chor jenenen nee 
Pennsylvania...___.. 232 \acea st eees. conte nos 1, 946 2, 582 
South Dakota_......- 1, 607 291° 276, @BlE.....-.-- ee rere e emmmee ree 
Tennessee@........-..- 1, 535 Ml: We! OBR cee wl oe octal daces tee 

CNHS 24 cccecesesise ol etdee coco |e ees, 2h ooest es 563 548 
Utes eed tee 13, 577 612 | 745 1, 369 1, 945 
Vermont............. 12 37 | 16)|  . "BME tecd eth sd cavnagts eeeeeasee 
Virginia..-.........2. 2,712 BP etch SOON ose ole uate 
Washington......._.. 358 13 | PO; RAGS ee. nes ee eo te tt oes Ue 
West \ irginia. cence} csesew cc} eceiw'es ine ‘wantalad ou|eantaaee men 384 |. 651 
Wisconsin..... pares 1, 130 30 BO °° AO Wiese cee eee cater Msc al ate Gamelan 
Other States......... 2, 700 866 | 1,081 é 3, 412 4,611 y 

Total........... 104,034 8,037 | 11,052 14,204 | 20,887| 26,677 
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TABLE 14.—Metallurgical plants: Summary of days of labor performed, by 


States, 1916-1923 


Ore-dressing plants Smelting plants 
Total = | Total 
was- | 1921 1922 1916- 1921 1922 , 1923 
1920 | 1920 | | | 
| 
ee aera 

Alabama......2.2 22 187, 34 3, Of §, 10. av.) Sn | esse oor oe oee ese teee lsc eek'e 
Alaska. ccecnenenee ee BNA, ITH SIO! 03, SOG: B00, OIF eee eee cee eee eee 
Arizona. ....2------- ) 4,064, 248 157, O86 337,363, 849, 1359 5, 866, 040, 185,256 480, 757 739, 9438 
ATKunsas...-..2-.---- CR (- (eH, Senn ee | 22.6708 S11, 785! DS UNO ocecdeweGe teen cade 
Culifornia...........- | 1,239,925, 103,516) 128,687) 194, 0679 1,048,923 98, 930s114,390 «82, 51 
Colorado... 2222. .22-- 2,175, O28! te 125; 138, 418 238, 248 3, 570, 055: 157, 375! 239, 456, 355, 96S 
TdahOsce ue Abie 783, 52h 5,088) 108, 15], 1 GI osc ee eee ec hae oe oe 
Illinois. ......22..20.- 164, O89 on 6 | 20, 493 38, 2149 6, 005, 430 307,960 447, 243 534, 751 
Kansas. ....-.------- I85,115' 36,208) «65, 770 77, 434) 2, 608, TIT ooo (eee eee ee ene Se 
Michigan. .....2..2-- + 3,044,708. 224,616 254, 585 332, 07% 1, 440, 2 83, 110 127, 618: 167, 179 
Minnesota. -..-..---- Wh MUON) AN, O08”. SOSSOr RRs Ss oe ae asd sec ive eases sacs 
Mlissouri_....---..-.- 1, 560, 366, 185,891; 174,735 180, 3174 2, O44, S80). eee - 1G8, S86 
Montana... ..--....- 2, 720), ULSI OX, 417 338, $66 387, O6O18 3, 389, 550 166, 364 480, 302 SSY, 444 
Nevada._..-...-.-.-- 2, 145, 820) 122, 258 Ibs, 738 357, 971 1, 721. 5¥8;' 31, 098 100, $29 ssoo38 2S. 
New Jersey... 22-22. 042,620, 111,628, 124,251. 134, 57354 6, 601, 071 635, $30 762,080, 767, 782 
New Mearico.....-.-- I, 348, 439 29, 657 §9, Oot: 1622331 oc ecctucctleceuee ets: bowe@elcase rae emeererers 
New York .........-. 906,055 151, 707 227, aay i 20, GOP eee ee ieeeasxwee 191, 501 
Oklahoma_...-..---- §23, 51 4, 57,752, 176, 940} 152, Y7AE 5, 778, 852 235, 383: 408, 810 457,75 

Oregon.........-- Sei 90, 788 L278 sects ne Bou By2ite sco cen sac Bie ii ee tae 
Pennsy!vania.......- GO, AN oles fad lcaueraaces 22, 0:31 5, 797, 227} = 583,709) = 77, ie B89, 476 
South Dakota..-..-.- 481,902, 87, 413 82, 791 OB, SUB cee henge Ceseacsess wteieae wer new eeaeee 
Tennessee_.......---- Af), 346, S3s28h BR TRIO IT OTe cl 6 re eds aes oe 54, 555 
JRC SE OD eed ea AE es na led ees | 1, 578, 140 168,852' 164,469 2... 
66 0) | ee eee 4, O72, 92 i 183,705, 223, 604 4, 297, 896 410,655) 584,510: 825, 355 
Vermont...-.....-.-- 213, 430) 11, 189 22,800; =. 25, 9409 |e eee (hse ter Seer Seatac. 
Virginia... 20.2. lk 813, 878) TO P08 2 sce ce feel! A SRA poe ke Ne oe at ah dee ciliate gene ee 
Washinyton_......... 107, 360 4, 065) 21,000;> (42, B2Gk nc  ocetce pecaden tcc accoek cece | ste Acs Mod ats 
West Virginia........ Fey i (ene ee | tera MES A ta 1, 363,050; 115, 145 195, 27 i 211, 335 
Wisconsin..........--] 339, 808 8, US} Wietoat le ORS octet Golues cosh eee esta ok 
Other States........- 809, 243, 259, 688) 324, 237] 8, 220, 121) 1,023, 507| 1, 383, 140"'1, 956, 729 1, 956, 729 


Total..........- 81, 810, 000; 3,411 148 $, 315, an 4, 632, 74 


2, 158, 558 “4, 2961, 304 6, 966, 159, “8, 003, 175 


TaBLE 15.—Metallurgical planta: Summary of average number of days plants 


were operated, by States, 1916-19238 


Ore-dressing plants Smelting plants 


CO 


Alahama_....--..-.-- ss <0 ern eS ere eee ee oe ee ee 
AIUSK dace cesicn esate S4ti 303 3 DOs iecun Meine oawieasuear| Acesearoualeees ec Seed 


California. ssc... lel le 
Colorado........22-- | 


Nlinnesota....0..... 
Missouri.ccs..2. eee. 
Montana......-.2 eee | 
Nevada. _.----.--e eee | 
New Jersey ......-... 
New Mesico....--.-- 
New Yo0rk.ccc.ceneus | 
Oklahoma........-2.-! 


Michigan. ...2222222- | 


ocr 
Vermont...-....-..-- 233 289 
Virginia_.... 22222. nS See ete 
Washington... 2... ay 156 ! 335. 
Wiest Wine iINIGs en shee beets eects cock eusawniek ee 
Wiisconsin......2..2-- 2 130 | 301 
Other States..__.-.-- 247 | 261 


G 
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ACCIDENTS AT METALLURGICAL WORKS IN UNITED STATES 


TABLE 17.—Metallurgical-plani accidents, 1919-1928 


Permanent 


disability | Tem- ee 
______________| porary col- col- 
Killed a ‘aise, Slight") umns | umns aug 
are ility 
Cause Total ! tial? fatal 
8 
Ore-dressing plants: 
1. even (cars, motors, a 
CLC et eet stacew el Mb feeteteeen 52 | 
2. Railway carsandlocomotives.| 6 |...--..- 241 
8. Crushers, rolls, or stamps.....[ 4 j........ | 50 
4. Tables, jigs, etc............... 245 
5. Other machinery...-.......-.] 26 |-...-.-- | 1, 294 
6. Falls of persons._...........--| = 12 J-.....-e 1, 131 
7. Suffocation in ore bins....-.--} 9-12 [2.2.2 e'-eee eee 
8. Falling objects (rocks, tim- 


9. 
10. 
ll. 
12. 
13. 
14, 


15. Other causes... .............. 


mane in rants: 
16. 


28. Burns from matte, slag, or 
molten metal (pouring or | 
Spilling) ......-.-...-.--2--- 6 soecceed 877 
29. Hot-metal explosions. ........ GB iseececes 
30. Other causes... .....--.22.2.. Doieseeecets2 982 | 3, 682 
20! | ee aa ae ne CD 101 | 3 | 
Auxiliary works: | 
31. Haulagesystem (cars, motors, | 
ClO) sed esea tees eh euros | bere eee 
32. Railway cars and locomotives. 12: 1 
33. Falls of persons......--.....-- T \eSccneee 
34. Falling objects (rocks, tim- 
Ders;-0CCy) auc at owiewomeecess 4 | adeubese | 
35. Nails, splinters, ete...-.....--|.....2.. | patna hes 
36. Hand tools, axes, bars, etc....|....-.--/..------ | 
37. Electricity. ....-.2.2.--2.-.2- 12 | ence none | 
38. Machinery. ....-..--.--..22-- |: Se oO 
39. Failure of ladders, scaffold, or | | 
other support.....-----. 222. OF Sire l 
40. Handling hot materials..._.-- 2 eae | 290 | 293 
41. Other causes.........--.-22-- Oi c2a.0 245) | 3,103 | 3,125 
Total..........-.-------2e---ee- 88 | 1 | 8,871 | 8, 961 
Grand total.................-..- 255 | 7 | 495 | 8, 764 | 27, $71 | $6,135 : $6, 687 
i ! 


. Other machinery ._.--.-...... 


. Flying or falling objects (rocks, 


. Gas (burns or asphyxiation)... 
. Scalding (steam or water)....| 3 ;..-...-- 
. Electricity... 2.2.2.2... cle | Ree 
. Hand tools, axes, bars, etc....]....-... 1 

. Nails, splinters, etc.........-./....-.-- areata: 


bers, etc.) .-...... 222-22 ee 

Cyanide or other poisoning...| 2 |......-- 
Scalding (steam or water)... O ckewawaie 
Plectricit¥:2<ciccetsteveseescl)  . Oclicwcceen 
Hand tools, axes, bars, ete....|........|.--....- 
Nails, splinters, ete...........]..-.-.-./----..-- 
Fiying pieces of rock from 

edging or crushing. ......_/......-./..-..--- 


aulage system (cars, motors, 
OC cc et oso auiee ee 


7 


se 
ws Ge Go 09 am ~Jo DAO 


Falls of persons__._.....-..... 


timbers, etc.)__..- eek 


s 


1 Permanent total disability. Loss of both legs or arms, one leg and one arm, total loss of eyesight. paraly- 
sis, or other ee ene) incapacitating workman from doing any work of a gainful occupaticn. 


7 Permanent partial 


isability. Loss of one foot, leg, hand, eye, one or more fingers, one or More toes, 


any dislocation where ligaments are severed, or any other injury known in surgery to be permanent partial 
disability. 

4 Titne lost, more than 14 days. 

‘Time lost, 1 to 14 days, inclusive. 
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TABLE 18.—Copper metallurgical plants: Summary of labor and accidents at 
selected planis, 1916-1923 


MILLS 
1916-1920 1921 1922 1923 
Number of plants.......2 2.202222 ee eee ee nee 133 28 42 24 
Men employed._... Sob oe Nee betel a ana ona aie eins 36, 5898 2, 286 8, 888 4, 766 
Number of 300-day workers.......----..-.----.------e- 41, 013 1,450 3, 847 5, 492 
Total days’ labor (shifts)_...... 000222. 22 eee 12, 304, 012 435,069 | 1, 154, 186 1, 647, 722 
* Average davs active_......--.-ecccncecneccnncceecscenee 336 190 297 346 
Number Killed coi. cco. ck cee cccn eo tacoels someul wee i (ana eee 1 9 
Number injured_.....----- eee eee 4, 841 261 666 1, 009 
Number killed per 1,000 300-day workers-_.............. 0: 80 ecucsemcesce 0. 26 1. 64 
Number injured per 1,000 300-day workers_............. 118. 04 173. 10 173. 12 183. 72 
SMELTERS 
Number of plantS........ 222. nee on ene w eect een eens 106 2 26 2 
Men: employed oo. 5 5.5 Shccobcccctcscccuckcccdeescaced 51, 863 §, 339 7, 163 9, 183 
Number of 300-day workers... .......-..-.....-.----..-- 56, 885 4, 490 7, 497 10, 823 
Total days’ labor (shifts)...........-....---.2-.-0-eee- 17,065,450 | 1,346,976 | 2, 248, 960 3, 246, 922 
Average days active.... 22 e ee ee ee eee eee wee 329 252 814 354 
Won ber Wk NOG cod ee ee ee Bee 62 8 8 7 
NUM DEP (NjPed noo ce. cece cece ca ekeuces ty Osea baud 9, 466 611 970 1, 240 
Number killed per 1,000 300-day workers. .........--.-. 1.09 1.78 1, 07 0. 65 
Number injured per 1,000 300-day workers_..........--- 166. 41 136, 08 129. 39 114. 57 
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TaBLE 21.—Metallurgical plants: Fatalities and injuries per 1,000,000 hours 
of esposurc classified by length of shift, during the year ended December 31, 
MILLS 


Character of disability 


Fata) eGo ool at oe tae se ie ne Suan eae atu 
Permanent total disabilitv. oo... eee eee ee eee eee eee 
Permanent partial disability. ...2.0 22. eee ee cee ence wee ee ene 
OUHGr SQTiOUS 22 so5 osc eke eo ose ee oe ee see eeeese 
SONG soe eet we eens ee aac eee recuce wees poneeheeuaee 
Mbtel Mj OPiOS ooo. s oo as See Soe etewece was daemeesoosenieendacs 54.537 40.688 00.496 
Total fatalities and injuries.............-..-.-.-..--..--------- 54.898 41.441 91.165 
— os. se = Poe es ee gn ee 
SMELTERS 
Fatal cucceescedéew Sun Su cttecedacutsnceuctie nieieeetacedcsnssecseeuce 0.307 lecccececs Sal daweceuesent 
Permanent total disability...... 0.0.00 WUZ2 te coca e acetic ecenebe 
Permanent partial disability....... 2.22 oo eee eee eee ewes 1. 852 0. 461 
Other serious 52255220 bocce Sace ch eet ie eweswasebuceseense ss Soeeu jesse 18. 352 23.070 
Bligntesc.. jsec see oe tec eee eve Sa Lctel atin Seaewe sceeudecee were 36. 200 60. 906 
Total injuries............-..0002--e. scene Soseudecseteeeseerees 68. 535 64. 487 
Total fatalities and injuries............. eeecrees Kiesewseeweecos 6S. 842 84. 437 


TABLE 22.—Metallurgical plants: Accident data for 1923, based on size of plant! 
MILLS | 


Men employed 
Killed | Injured 
Days of | Average 
moat ber of | equiva: labor days Killed | Injured Preise eee 
plants; Actual | Jent in | perform-| active workers | workers 


number | 300-day ed 
workers 
se ae 156 810 | 552 | 165, 530 
10-14. 2.22.22. 55 643 | 623 { 156,771 | 
15-24. 22.22... 57 1, 033 | §70 260, 928 
25-49. 2-22 ee 73 2, 445 2,116 634, 862 
50-99. 2-22 8ee 38 2, 48 | 2,575 772, 415 
100-199... ... 20 2 23. 2, 66 889, 901 
200-200... .-. 5 1 A 1,302 1 417,722 
300 and over... 9 3, 785 /1, 135, 553 


Total...| 413| 14,894 14,770 [59,8 | 


SMELTERS 
a, eee 21 160 138 41,319 
20-10 woes ccck 8 385 326 97,779 
S99 2s cece 13 904 | 1,042 | 312, 524 
190-199. ..2-- 23 3, 462 - 4,049 (1, 214, 892 
200-200. ee 11 2, 589 | 3,140 | 941, ¥85 


300 and over.. 24 14, 804 17, 774 (5, 332, 165 


7, 040, 664 | 


ee 


Total...| 100 92, 224 | 96, 469 


1 California not included. 
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| PUBLICATIONS ON ACCIDENT STATISTICS 


A limited supply of the following publications of the Bureau of 
Mines has been printed. Requests for the publications available 
for free distribution should be addressed to the Director, Bureau of 
Mines. 

The Bureau of Mines issues a list showing all its publications avail- 
able for free distribution as well as those obtainable only by purchase 
from the Superintendent of Documents, Government Printing Office. 
Interested persons should apply to the Director, Bureau of Mines, 
for a copy of the latest list. | 


PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION 


BULLETIN 115. Coal-mine fatalities in the United States, 1870-1914, with 
statistics of coal production, labor, and mining methods, by States and calendar 
years, compiled by A. H. Fay. 1916. 570 pp. 3pls. 13 figs. 

BuLueTIN 140. Occupational hazards at blast-furnace plants and accident 
prevention, based on records of accidents at blast furnaces in Pennsylvania in 
1915, by F. H. Wilcox. 1917. 155 pp. 16 pls. 

TECHNICAL Paper 295. Quarry accidents in the United States during the 
calendar year 1920, by W. W. Adams. 1922. 66 pp. 

TECHNICAL Paper 302. Coal-mine accidents in the United States during the 
calendar year 1921, by W. W. Adams. 1922. 72 pp. 

TECHNICAL Paper 350. Accidents in metallurgical works in the United States 
during the calendar year 1922, by W. W. Adams. 1924. 31 pp. 

TECHNICAL PAPER 353. Quarry accidents in the United States during the 
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